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Stiuvti’kau.v preserved specimens of the Paleozoic 
seed fern Med ullu.su are represented in considerable abun¬ 
dance in the American mid-continent coal fields, where 
remains of the* plant in the form of stems, petioles and 
roots are commonlv found in the calcareous concretions 

* information regardiim 
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of this interestinur and 


known as coal 
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the later Paleozoic deveh 



significant ixroup of plants is availabc 
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material, although much 


'loifenetic theorv 



as 
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developed recently as the result of studies of its Carbon¬ 
iferous representatives i Itaxter. 11 >4-1 *: Stewart. IPol). 



doLtenetie sitniilieaiiee of «*eo- 


I n view of the possible 

oo'ieally more recent representative's of McduHu.su. tin* 
specimens comprising this study are described in some 
detail. To the knowledge of the authors, this description 
also constitutes the first report of the ijenus Met!uHu.su 
from post-C arboniferous sediments of North America. 

The specimens under I'onsuleration were found in sec¬ 
tion 7’> + . 'Texan Kmi^rat ion and I amd Company Sun ey. 
1() miles west of Newcastle, Youim Countv. Texas. 'The 
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material collected consists of fragments of decortieateil 
stems and one petiole. The material occurred /// .situ in 
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only lx* n 1 1 erred. owine to the more or less com plot e de- 

oeenrred prior to mineralization. In 


cort leal ion \\ 



one specimen portions ol the inner cortex are relamei 
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presumably due to decay and 


abrasion be Tore petrifaction 


M aht lit >s a Ol sc n me. 



e description and diagnosis ol 


which lollows, is a moduIlosan stem ol t he ”|x>lyxtehe 
type. 



s« i-ea k ( 



is. howc\ or. characterized bv t lie absence oI 
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I , ’st; 



ir rmus 


which feature manv of the r’uro- 
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pea11 IVrmian members ol Mcdul/nsn deseribed by \\ eber 
and St erzel ( I SI Mi) and subsequently ti cured by many au- 

. as deduced 



iors. ( )ur specimens indicate a stem, w 



from I be available material, developed a 
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icred vascular core, the components ol w 
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(Milar systom of tin* plant. Inasmurh as fin* priniarx \ asm lar s\stnn 
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pol \ st rh‘ is sr 
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11 1 'j I n illoyiral. I Io\\ (*\ of*, 11sa* 11as t oiit 1 o( 1 toward adopt ion ot doscrip* 

I i \ (‘a nat oinica I t or ins d »*n \ rd from I i \ 111 lT plants t*\m tlnm^li applied 

to fossil forms. I ntil a uniform s\strm (►! trrminolo< r \ is d(*\ol(»p(d 
for application to structures of both lixino and fossil vascular plants, 

e present eonxentions in descriptive 
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■'steles" fluctuates from three to five (Plate LX I, fi<rs. 
1 to it). ()ne speeimen exhibits five "steles" throughout 
its length (Plate LX I, fig. .j) : one other shows tom 


"steles at both ends. One speeimen shows three 
"steles" tit one end and lour "steles" at the other. Two 
of the "steles" may be seen to join on the exterior sur- 
laee. From the appearance of this one speeimen there is 
one stelar fusion per four centimeters of stem lengt h. ami 
it seems reasonable to conclude that the "steles” anas¬ 
tomose throughout the length of the stem, though prob¬ 


able not at regular intervals. The maximum and mini- 
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mum number of stelar components in M. Olscnmc, from 
basal to apical portions of the stem, is not known owing 


to our fragmentarv material. The evidence at hand in- 
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dicates th.it the* stem of M. Olscnmc possessed ;i vascular 

core of three to five unit "steles." widely and unevenlv 
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spliced around a central parenchymatous core, and in 
varving degrees of i*oaleseence throughout their \ ertic:d 
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extent. Without tin* attached leaf bases, if is not j m>ss i- 
ble to more than suggest that stelar fusions are associated 



>t ic: 



with the insertions of the leaves. 

In M. Ol.scnmc the "steles” are more or less e 
in outline, when seen in transverse sections of the stem, 
and, collectively, appear to be in elliptical arrangement 


around the cent rid parenchymatous 


I I 



(Plate 


LX 111, figs. I and *J: Plate LX I. figs. 1 and '1 . It is 

possible that the unit "steles" were originallv arranged 


an e 



>se and the present more flattened arrangement 
is due to compression before mineralization. There is no 
indication of the medullary bundles or "star rings" w 



eoiistitute such a conspicuous feature of many Luropcan 
species of Mahtllosu (Plate LXII. figs. H to II). T Ik* 
indiv idled stelar units <d j)1 . Olscnmc are from one to 
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cross sectional diameter, along thei 
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longer axes. The larger "steles" represent stelar fusions 
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norm: 
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cross sectional diameter appears to 


Ik* from one to t wo cent imeters. Kaeli stelar unit is mod- 



respect to t he de\ elopment ol 



erat el \ emloeent ne xx 
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secondary wood. 

The primary wood, in cross sect ion, consist s ot an o\; 
to oblone core, comprised ot croups ol approximately 
fix (* to fifteen t raelieids. each croup surrounded by paren¬ 
chyma. which, in our specimens, is \ cry poorly presen ed. 


The primary \ylem clusters are rat her c \ only distributed 


t lireHichout 



parenchymatous tissue siiitouik 



(»■ 



lent 


Protowlem cells of the bundles can not be dis 




cuisiied x\ i 



cert aint \'. 



one i in 



e bet t er preserx ed 
speeuneiis they appear to be mesareh in arraiicement. 
The secondary wlem dex clops as an eccentric cylinder 
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around car 
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stele. 
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>ia I act i\ it \ is c\ i- 




e creator dex elopment ot secondary tissue 


e»i i the inner part of each cylinder, thus producin'*' an en- 


docent rie dex elopment as tbund in many Carboniferous 
species ol Mcditllosu. ’The t raelieids are* arranged in con¬ 
spicuous radial roxvs, usually paired, and each e»f the* 
double roxx's is separated b\' raxs ol \ arx’inc xx’idt h (Plate 
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LX1 V . tics. I. •_> and An interestine feature e>f the 
paired radial rows is t he altei'iiatific |>ositionot the indi- 

respeet to each ot her ( Plate PXIN . 



vie 


tic. 


t raelieids xx 




s ceennet rie arraiicement is probably indiea- 



c irroxv 




t ix'e of ext re me apical e Ion cat ion, e»r s 
inc different i at ion ot t he eambial derix at ix es in the nexx' I \' 
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lormed secondary xx'ood. It is probably a I se > due in part 


to chances m spatial relationship of the cells durine dec- 


'ccri 



c minerali/ation. 
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t raelieids are ex- 


radation pi 

t remelx' lone and ot fairlx' larure cross sectional diameter. 

SO to 

00 u in diameter, alt houch the outermost cells in sex era I 


In t he older seeondarx’ wlem tracheids ranee 



specimens are of smaller size, possibly indicat inc that the 
plants had been killed during act ix c secondary croxxth 


lot 




V ce 



enlargement was completed. It seems less 
likelv that an actual diminution of the si/e of mature 
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cells occurred during ontogenv of tin. 
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. Alter¬ 
nate. crowded, circular bordered pits occur on tile radial 
walls of tin* traeheids. The pits on the larger tracheitis 


range from live to six rows on each radial wall (Plate 

LX Ill. fig. .*>). The pit orifice, in cells with a sufficiently 


preserved secondary wall residue, tends to he elliptical 

with the long axis oriented transversclv to the axis of 

‘ * • 

the 
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Tv loses occur in great abundance within the lumina 
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of the tracheitis, and are of the sclerotic type, wit i thick 
secondary walls. Tyloses are tpiite rare in the secondary 
xvlem of living (i vmnosperms. although occasionallv 

4 O 4 I C 1 * 

t hev occur in roots of conifers. The t v loses of j\I. OLseniuc 
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are one of the most conspicuous features in longitudinal 

sections of the second arv wood, as shown in Plate LX I V. 
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figs. I and .>. )espite }>oor preservation of histological 
detail in the specimens at hand, it is apparent that they 
developed by protrusion of the cytoplasm from adjoin¬ 


ing ray cells through the bordered pits of adjacent tra¬ 


eheids. Inasmuch as nearlv everv tracheid was in direct 

4 4 

contact with rav cells throughout its length, thecapacitv 
for tylose formation can be partially explained. How¬ 


ever. the tendency for such outgrowths to develop must 
have been unusuallv strong, as evidenced bv the forma- 
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lion of a tvlose within a tvlose as shown in the tracheid 
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figured in Plate LX I V . fig. Such a evtological anoin- 


alv as the latter is very difficult to interpret, yet this 


seems the oldv 


’ ex 



anation for the structure shown. 


The ravs are poorly preserved and in large part tan¬ 
gentially crushed to an amorphous or alveolar mass of 

residues. In better preserved areas tne rays are 
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seen to be of t wo types : uniseriates and v ery 
seriates. The latter are four to six cells in widt h. of which 
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interior ol t lie raw No cons pic lions I v \ ert icall v elongated 
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can be obserx i*iI 
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eit her in t nc nniscriate 
ravs or at t lie margins 
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(Text Fijj.). 

C ells ol t In* cambium 
are not visible, but the 
phloem tissue is pre¬ 
served in some areas. 



* sieve e 
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s are 




crushed, but appear as 
double or triple rows 




bet ween 


tin 
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phloem rays 
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I i:\ i hit.. I anient ial sect ion o! mv- 
omlary wood, showing portions ot oiu 


ol tin* cortex was pre¬ 
served. and leal traces 


uniseriate rav anil two multiseriate Were not seen. A slllL*l< 

ecenter ray. as eliaraeterist ic row of sclct’ot il* strands, 

ot the larger rays, is composed ol 


ra \ s. 
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ot t nn o sizes : t lie larger aloiijr t lie mar- 


pist outside 
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jri,,. jiiiiI the sumMer, inter.. The .. . 

outlines ot tin* t radicals. ravs, ami till* MVOluhirV 1)0(1 V ol 
some ol t he ra v cells w t*n* drawn w i 111 
a camera lucida. ()ther ra v cells were 
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drawn l»y direct eoiuiiarison xiitli the 
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woodv e\ 



er. 


T 



ere is no e\ 


idem 


e i 


>1 


thin set •tion. 


.>n. 


internall v 
periderm. 


ilex eloped 


Dia "7/O.S7 s 


Medullosa Olseniae Iiuhcrls liur^/morn .v/*. mn\ 


\ stl 


m. e 



>t ic: 



in cross sei* 




outline, approxi¬ 
mate^' two X lour cm. in diameter tit outer margins ol 
the poly’stele. The ’"polystele consists ol three to 











































live ’’steles’* arranged eoiieeMtrieallv around a eentrt 

” t 

parenchymatous core. ' ’Steles, including the surround¬ 


ing seeondarv wood, elliptical in outline in transverst 


seetion. and varying from one to three cm. along the long 
axis. Seeondarv xvleni 



a eoneentrie evlinder 
around each ’’stele. * hut. to a moderate degree, endo- 


centricallv developed. ’’Star rings’* and accessory inter¬ 
nal bundles absent. Primarv wood arranged in snn 

cl o’trrCir* 




. or scattered bundles surrounded by paren- 
ehvma. Seeondarv wood consists of tracheids and ravs. 

w * * 

arge, with closely spaced circular bordered pits 



on the radial walls. Kavs verv abundant and of two 

» * 

types: uniseriate and multiseriate, the latter four to six 
cells in width. The rays Hare conspicuously in the phloem. 

Locality and horizon: Lower Permian, Moran Formation, Section 
7.3 + , Texan Immigration and Land Company Survey, 10 miles west of 
N e w castle. Young 1 County, Texas. 

Collected bv : Kleanor L. Olsen. 

Material : Seven silicitied stem fragments. 

Type: Seven stem fragments and 7 ground sections in the Paleo- 
botanieal Collections ot Harvard Lniversitv, No. .50,001 to .50,007. 
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I lie specimens under consideration clearly conform to 
t he definition of the genus Med ullusa in possessing ”poly- 
stelie** st met lire, wit h each stelar component developing, 
independently, its own cylinder of secondary 
The known members of the genus mav be divided into 

i 1 I 

three geographic and stratigraphic categories: 1 ) species 



of the Kuropean ((ierman) Permian: g) species of the 

Kuropean C'arboniferous: and .*>) species ot the American 

C arboniferous (chief! v mid-Pennsvb anian 
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Comparison of the stelar patterns and stem structure 
e Kuropean Permian forms (Plate L\ll. tigs. 8 to 


f 



I I ) with d/. OI.sciiiuc rules out anv close reh 
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ic 


former are all characterized by elongated and peripherally 



arranged * 'steles. 
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star ri1 1 i_»s in t lie central paren- 



a 



chvmatous reunion, and in some forms successi\e ea 

• r T 

m the cortical /.one. "These forms are lar more complex 
an M. Olst 'nine. and, indeed, represent some of t lie most 
bizarre modifications ol \aseular tissue among Paleozoic 

plants. 

Comparison of the new species must therefore hr* made 
with forms described from the Kuropean and American 
(Carboniferous. In many respects A/. Olscmuc is within 
tlit* range of variation of the (Carboniferous forms, (‘spe¬ 


cially in anatomical details, such as traeheary pitting, 
size of the stelar units, endocentricitv of the secondary 
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cvlinders. and structure of the ravs. Differences in the 
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st meturaI variation of these anatomical features comprise 
the primary basis for establishment of several species of 
American forms, although these differences mav actually 

ft' ft 

he merely structural variables of tin* saint* species. In 


the absence of more complete material from a single 
plant, however, the establishment of species categories 
based on anatomical differences in fragmentary specimens 
seems the only reasonable procedure in the taxonomic 
treatment of Paleozoic plants and other extinct groups 
of plants. (>n the basis of the structure of the primary 

xvlem and of the secondary xvlem, A/. Oise nine differs in 


no fundamental wav 



the carboniferous forms. 



the number of component "steles” in the "polvstele * 
is considered a basic taxonomic character in A ledulltt.su 
(wiicli may reasonably be questioned in certain cases). 
M. Ol scntac differs from pre\ iously described forms in 
that it consistently possesses three to live "steles.” C ar- 


bonilerous lorms desei •ibed i 


in 


th 


e 



era tore mav he 


grouped into two major categories: I) those with two 

six to eight “steles. ” 

M S 



to four "steles” : and *J) those w 
In the lirst group those with two "steles” are A/, dis- 
tchca Scliopf m (Kill) and A/, nanduruta Stewart (P.Dl): 



lliosc willi l lute arc* .)/. Si-ott (18!M>). J/. 

Timm, /.st/ntt Andrews (194.5). 3/. endowntetcu Baxter 


(11)41)), M. j)U.Sh 

(1 !)W) and 3/. A 


(11>1 4-). 3/. clonuiitu Baxtei 


(n’t Steidtmann (1944): and that with 
lour “steles” is 3/. centrofili.s I)e Fraine ( i i) 14). The 


latte 


T 



is eunous in possessing one sin; 



‘ ‘star 


ring,** Hanked hv three larger “steles” (Plate LX II, 
tig. '>). 'Hie second group consists of one form onlv, 3/. 


prinmeva Baxter (1941)), which possesses six to eig 

“steles” of varying si/e ( Plate LX 11. Hg. :B. 

* ( 1 ' ^ / 



I n addition to exhibiting a presumably significant dif¬ 
ference in the number of unit “steles.” 3/. Ol.scniac pre¬ 
sents a perhaps more significant character in the posses¬ 
sion of a central parenchymatous core devoid of “star 
rings” or other supernumerary vascular strands. Because 


ol these two structural features, it seems desirable to pro¬ 
pose a new speciHc name for the McduHo.su described in 
this study. 

ft 

Owing to its occurrence in post-Carboniferous sedi¬ 
ments. 3/. OLscnme is of interest in the interpretation of 
phylogenetic trends in the Medullosan group. In com¬ 
parison with Permian representatives in western Lurope 
it is surprisingly simple in structure, and may be inter¬ 
preted as structurally more primitive. However, it is 
difficult to incorporate 3/. Ol.sc/tiac into the phylogenetic 
schemes proposed for the American Carboniferous forms 
by Baxter (1949) and Stewart (19.51). Lntil more is 
known of the possible variation within a single “species” 

ol Medtd/osu, however, phylogenetic schemes will proba¬ 
bly require periodic modification. 




UTKHATl 'ItK (TIT.I) 


\ mire w s, II. N. IP Li. Contributions to our Knowledge ot \meriean 


Carboniferous Horns. \ II. Some ptendosperm steins troin Iowa. 

Ann. Mo. Hot. Card. .‘bj : .‘Uio. 



and ,1. A. kernen. IPOi. Contributions, ete. V 
Medullosa Ironi Iowa. Ann. Mo. Hot. Card, S.S : 1 1*1 — 1 tti. 


\ not her 


Haxter, U. \V. I IMP. Some pteridosperm steins and fructifications 
with particular reference to the Mcdullosae. Ann. Mo. Hot. (lard. 


d ' ) , ^ ^ | i) < I » i 


Darrali, W . C. I!MI. Studies of American coal balls. Am. .lourn. 


i i 


Science w ,\SP : .‘b> 


DeLraine, L. IPLJ. On the structure and affinities of Sutehtfia , in tin 


1 iir’ht of a newly discovered specimen. Ann. Hot. : 



l - loo;. 


. IP I I . On Medullosa centrufilix, a species ot Medullosa from the 
Lower Coal Measures. Ann. Hot. -JN : I I. 


Scliopf, J. M. I PSP. Medullosa distehca , a new species of the anehca 
*»roup uf Met lulh MV/. Am. .lourn. Hot. \?ti i IPtCxPL. 


Hmtt, I). 



LSPP. ( )n the structure and affinities ot fossil plants 


troin the Paleozoic rocks. 



. ()n Medullosa anglica, a new’ repre¬ 


sentative of the ( \ eadofi I ices, Phil. Trans. do\ . Sue. Series H IP I : 

• • 

I -I “J(i. 


. I!'l I. ()ii Medullosa /lusilla. Uoy. Sue. I.onil. I’l'tn - . Ser. H NT : 


‘J ^ I - . 


St eill t mann . \\ . I*.. 1 P I I 


» I « 



ic anatomv and affinities ot Medul/osa 


.N oei Steid tmann, and associated foliage, roots, and seeds. I nix. 

Midi., Con t rib. Mus. I'a I emit, t>: !!M-hJb. 


Stewart, W . N. 1P.3I. Medullosa panduruta sp. nov. from the McLeans- 
boro (iroup of Illinois. Am. ,lourn. Hot. *SH : 70P—T18. 


Weber, ()., and .). I. Sterzel. ISPti. Heitrii^e zur kenntms del 
Medullosae. Her. Naturwiss. Ciesell. 1^: tC-l-LL 


200 




